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Introduction: Dyspnoe due to diafragmal paralysis can arise due to 
paradoxal movement and subsequent dysfunction of the lung above. 
Also after pneumonectomy elevation of the diaphragm can negatively 
inﬂuence the cardial function and provoke dyspnoe or cardiovascular 
dysfunction.
During this presentation a new physiological explanation of the phe-
nomenon of cardiac dysfunction due to the rise in diaphragm will be 
discussed. Plication of the diafragm is the treatment of choice in these 
patients with cardial dysfunction.
Methods: Patients with an elevated diaphragm and dyspnoe or cardial 
dysfunction were analyzed. All patients underwent cardial and pulmo-
nary functional tests. The paradoxal movement and inﬂuence of the 
diaphragm on lung and cardiac function was evaluated using dynamic 
MRI. In patients with cardiac dysfunction we proved this physiology 
with pulmonary artery pressure measurements in different positions. 
Correction was performed either trough a low anterior thoracotomy or 
thoracoscopically. Postoperative the correction of the diaphragm was 
conﬁrmed with plain AP X-rays of the thorax. The effect of the opera-
tion was evaluated with new functional tests.
A total of 3 patients will be discussed.
Results: One patient had developed a right to left shunt through a 
patent Foramen Ovale as a result of direct compression of the right ven-
tricle and atrium by the elevated liver after right pneumonectomy. We 
have proved in this patient that the elevated right diaphragm caused the 
shunting as this shunt disappeared after correction of the position of the 
diaphragm. Postoperative the effect on the right ventricle and the shunt 
was proved with a repeated 100% breathingtest. In her case however 
the success was not lasting and new dysfunction appeared.
In two patients without a patent Foramen Ovale or other interatrial 
defects a shunt did not appear but dyspnoea d’ effort and collapse 
during Valsalva manoeuvre as a result of intermittent right ventricular 
dysfunction were the symptoms. These patients are no longer oxygen 
dependent or dyspnoeic and have a greatly improved social live after 
operation.
Discussion: The inﬂuence of a paradoxal movement of the diaphragm 
on lungfunction is a known phenomenon. The inﬂuence of the dia-
phragm on the right ventricular function has not been described earlier. 
We have proved in 3 patients that dysfunction of the right ventricle 
due to an elevated diaphragm can be corrected with a good functional 
result. In patients with dyspnoe and collapse with suspicion of right 
ventricular compression due to the elevated diaphragm further analysis 
is warranted and reeﬁng of the diaphragm should be considered in 
selected cases.
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Purpose: To evaluate the effectiveness of image-guided radiation 
therapy with ExacTrac X-ray system (BrainLAB) for improving setup 
accuracy and respiratory gating system for minimizing target volume 
uncertainty of body-frame based stereotactic radiosurgery (SRS) in 
lung tumor
Methods: Fifty-two stereotactic radiation therapies with respiratory 
gating system in 39 patients (two targets in seven patients and three in 
three patients) were executed in Asan Medical Center from May 2005 
to June 2006. We used respiratory gating system consisted of RPM 
(Varian) and 4D-CT (GE), if tumor movement was exceeding 5mm by 
respiration on ﬂuoroscopy. Accurate tumor movement on reconstructed 
4D-CT image determined execution of respiratory gating therapy. 
Respiratory gating therapy was done if tumor movement was exceeding 
5mm, and non-gating therapy was done if it was below 5mm. Addi-
tional twice CT simulation was done for verifying interfractional setup 
variation during SRS, and ExacTrac X-ray system was used for ac-
complishing accurate patients’ setup. We analyzed accurate movement 
of lung tumor by respiration as a result of 4D-CT scanning, interfrac-
tional setup veriﬁcation on additional CT simulation, and usefulness of 
ExacTrac system for correcting daily treatment setup error.
Results: Forty tumors were treated with supine position, and the other 
twelve were with prone position. Median tumor movement (3-dimen-
sional) by respiration was 7.55±5.30 mm, and it was mostly affected 
by cranio-caudal movement (7.2±5.33 mm). Tumor movements were 
different by tumor location whether upper (5.38±2.85 mm) or lower 
(9.95±5.36 mm) lung tumor (p=0.004), but were not different by 
patients’ breathing time. Tumor movement was exceeding 5mm in 26 
(50%) tumors, and below 5mm in 26 tumors. Tumor movements on 
adopted respiratory gating phase were wholly below 5mm, and its me-
dian value was 3.30±1.13 mm. Interfractional setup variation between 
initial CT and veriﬁcation CT were 1.00±1.68 mm laterally, 1.00±1.83 
mm vertically, and 2.00±2.09 longitudinally, respectively. Automatic 
correction shifting by ExacTrac system during actual treatment were 
2.18±3.45 mm laterally, 1.93±2.32 mm vertically, and 1.63±4.23 
longitudinally, respectively. Manual correction shifting by physician on 
setup veriﬁcation ﬁlm after automatic correction was not exceeding 2 
mm in all treatment.
Conclusions: Respiratory gating system could minimize target volume 
uncertainty by respiration in lung tumor, and ExacTrac system could 
correct automatically interfractional patients’ setup error. As a result, 
